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FAKTION

WE BUILD

DEEP LEARNING,
MACHINE LEARNING AND
ARTIFICIAL INTELLIGENCE

\ Artificial Intelligence is
there is money to be made

confusing. We know. Truth is,




FAKTION — “we put thought in everything”

Chat- and voice bots

Lead scoring and customer journey Profiling customers

AN\ Call center analytics and optimisation OV Lol I (LT [Te[=1gTel=Y  Marketing automation and optimization @ Maturity assessment and benchmarking

Customer lifetime value prediction Voice of customer analysis

Voice assistants @) TEXT 5 SPEECH Vision creation

Natural Language

custom Machine Learning models

Prediction, anomaly detection, forecasting,

Strategic Consulting

Document extraction and automation
Ideation sessions

Roadmap building

Yield optimization @ Computer Vision Quality control

FO ktion iS Cln Opp]ied AI Ser\.’ice prOUider. Asset re"abi“tz/ __________________________ Object tracking and identification
We build custom software applications @ SensorData
with Machine and Deep Learning technology. @ Activity classification

i (DRIVING BEHAVIOR, SPORTS, HUMAN POSE ESTIMATION, ...)

. Connected Car .
Due to the strong extent of our experience, )

we share that by means of strategic consulting. Predictive Maintenance
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Faktion presentation

OUR BELIEF

At Faktion, we believe that both the content and context of
spoken, handwritten and typed language can be perfectly
understood by intelligent algorithms. This belief comes from
years of research in the field of artificial intelligence, deep
learning and computational linguistics.

OUR MISSION

Our NLU solutions support intelligent process automation
for the financial industry as we build an artificial intelligence
model that is capable of interpreting, enriching, and
understanding natural language.



YOU CAN GET
STARTED




Faktion LISA framework

Flexible and reusable components for NLP in Flemish, French, German, English, Italian and Spanish

Interaction User interface (web application)

Use cases Faktion ADP Email Analytics Chatlayer Use case 4 Usecase 5 Use case...
Modelling Claslzlgce:]cllitrl]c;n = Entity or information extraction Doc / Word similarity matching Natural Language Generation

Natural Language
Understanding

Word embeddings Sentence embeddings Document embeddings Custom parsers

Tokenisers Language detection Speech-to-text Text-to-speech System Entities

Infrastructure Kubernetes + Helm — Cloud on premise

Pre-processing

Spell corrector Compound splitting

<’ Faktion services and case overviews



Faktion LISA Management Interface

Documents

Q

Il

8

T Identfier Name Type Status Created Date Range

=) ( Search identifier | ( Search name & Select types v | & Select statusses v & Select Date Range
Identifier & Name * Type ° Status ° # files < # revisits < Created
123456 document name Bound DONE 5 2 22/04/2018
123456 document name Bound DONE 2 2 22/04/2018
123456 document name Bound DONE 10 1 22/04/2018
123456 document name Equity DONE 1 1 22/04/2018
123456 document name Equity DONE 3 3 22/04/2018
123456 document name Equity DONE 7 2 22/04/2018
123456 document name Bound NOT STARTED 2 0 22/04/2018
123456 document name Bound NOT STARTED 1 0 22/04/2018

M A N AG E YO U R N L p 123456 document name Equity IN PROGRESS 16 1 22/04/2018
A p p L I CAT I O N s \l I A 123456 document name Equity IN PROGRESS 3 1 22/04/2018
123456 document name Bound IN PROGRESS 2 1 22/04/2018
THE FAKTION NLP
123456 document name Bound NOT STARTED 1 0 22/04/2018
MANAGEM ENT UI 1-12 of 102 documents >
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Faktion LISA Management Interface

Page Management
Files uploaded by Joeri Van Steen on 22/04/2019

Uploaded Files Documents -+ Document

File 1

[ Do

g Rae s R ST RaT s g Rae s e e N Rae s
- i R = R e - e R = R -
P - NP RICARIESRE P - PSP RICASIESRE P — P —

B . . Create a first document and drag files

it Identifer
F = = W = = Enter identifier

Name

(== = [ = [ = [ = [ = [ = E nter name

=T T e N —EaaS S
e =T =T 3
= = =

An

-

Co—— S o—— S
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Faktion LISA Management Interface

= ‘ & ‘ Q ‘ il ‘ —

Q “U.S. Government Any day except for a Saturday, Sunday or a day on which The ‘us. .C.;ovemrpent Any d_a.Y except for a SaFurda)./. Sunday or a daY on which The
Securities Business Day”  Securities Industry and Financial Markets Association (formerly Securities Business Day”  Securities Industry and F'n?nqal Markets Association (formerly

I~ means: The Bond Market Association) recommends that the fixed means: The Bond Market Association) recommends that the fixed

income departments of its members be closed for the entire day income departments of its members be closed for the entire day

DATA LABELLING
MADE EASY.

& CONFIDENTIAL Faktion presentation

for purposes of trading in U.S. government securities.

(1

(b) Discontinuation or Revision of the Index

(1) If MMD discontinues publication of the Index and MMD or another entity
publishes a successor or substitute index that the Calculation Agent determines, in
its sole discretion, to be comparable to the discontinued Index (such index, a
“Successor Index™), then the BMA Rate for each BMA Observation Date
occurring after such discontinuance will be determined by reference to the level of
such Successor Index. If a Successor Index is selected, the Successor Index will
be substituted for the Index for all purposes. Upon any selection by the
Calculation Agent of a Successor Index, the Calculation Agent will cause written
notice thereof to be promptly furnished to the Issuer and to the trustee, which will
provide notice to the holders of the notes.

(i) If MMD discontinues publication of the Index and the Calculation Agent
determines, in its sole discretion, that no Successor Index is available, then

following such discontinuance until the earlier of (a) the Maturity Date or (b) the
date on which the

- the Calculation Agent will determine the BMA Rate for each BMA
Observation Date occurring after such discontinuance in accordance with the
procedures for and method of calculating the Index last in effect prior to such
discontinuance.

(iii) If the BMA Rate for any BMA Observation Date is subsequently revised or
amended after its publication, such revision or amendment will not be effective
for purposes of any calculation with respect to the notes, except in the event of
manifest error (as determined by the Calculation Agent in its sole discretion).

Todo (5) Single Value (2)
Coupon type Coupon frequency
Entity Value Parsed
Fixed cash amount 500000

@  Cowonype  Inlersstrae
. Daycountfracton twenty 20

(b)

for purposesof trading in U.S. government securities.

Discontinuation or Revision of the Index

()

(i)

(i)

If MMD discontinues publication of the Index and MMD or another entity
publishes a successoror substitute index that the Calculation Agent determines, in
its sole discretion, to be comparable to the discontinued Index (such index, a
“Successor Index”), then the BMA Rate for each BMA Observation Date
occurring after suchdiscontinuance will be determined by referenceto the level of
such Successor Index. If a SuccessorIndex is selected, the Successorindex will
be substituted for the Index for all purposes. Upon any selection by the
Calculation Agent of a Successorindex, the Calculation Agent will cause written
notice thereof to be promptly furnished to the Issuer and to the trustee, which will
provide notice to the holders of the notes.

If MMD discontinues publication of the Index and the Calculation Agent
determines, in its sole discretion, that no Successor Index is available, then

following such discontinuance until the earlier of (a) the Maturity Date or (b) the
date on which the

@availablé, the Calculation Agent will determine the BMA Rate for each BMA
Observation Date occurring after such discontinuance in accordance with the
procedures for and method of calculating the Index last in effect prior to such
discontinuance.

If the BMA Rate for any BMA Observation Date is subsequently revised or
amendedatfter its publication, such revision or amendment will not be effective
for purposes of any calculation with respect to the notes, except in the event of
manifest error (as determined by the Calculation Agent in its sole discretion).

+ Group

0O @2 @

O @2 ©

Multi Value (1)

Entity Value Parsed
Interest payment date 2018-06-08 @ quarterly V4
2018-09-08 @)
2018-12-08 @
2018-01-08 @

Eb



Faktion LISA Management Interface

DATA LABELLING
MADE EASY.

& CONFIDENTIAL Faktion presentation

(1

‘ & ‘ Q | 1 |
“U.S. Government Any day except for a Saturday, Sunday or a day on which The Todo (5)
Securities Business Day” Securities Industry and Financial Markets Association (formerly
means: The Bond Market Association) recommends that the fixed Coupon type  Coupon frequency  [[GGURGRIREN]
income departments of its members be closed for the entire day _ Interest rate
for purposesof trading in U.S. government securities.
Labelled Data (3)
(b)  Discontinuation or Revision of the Index Single Value (2) + Group
(i) If MMD discontinues publication of the Index and MMD or another entity Entity Value Parsed
publishes a successoror substitute index that the Calculation Agent determines, in
its sole discretion, to be comparable to the discontinued Index (such index, a o P 500000 0@ 2@
“Successor Index”), then the BMA Rate for each BMA Observation Date
occurring after suchdiscontinuance will be determined by referenceto the level of _ twenty 0 0@ 2@
such Successor Index. If a SuccessorIndex is selected, the SuccessorIindex will W
be substituted fi Interest rate < | any selection by the
Calculation Agen Agent will cause written
notice thereof to to the trustee, which will Multi Value (1)
provide notice to{ parsed value
Entity Value Parsed
(i) If MMD discon Enter value the Calculation Agent
determines, in i ndex is available, then
following such di Maturity Date or (b) the nierestpamentase ig::ggg: g quarterly Z
date on which - a Successor Index is 2018-12-08 @
available, the Ca EA Rate for each BMA 2018-01-08 @
Observation Dat in accordance with the
procedures for a - in effect prior to such
discontinuance. Predicted Data (2)
(i)  If the BMA Rate for any BMA Single Value (2)
or amendment will not be effective
for purposes of any calculation with respect to the notes, except in the event of Entity Value Parsed
manifest error (as determined by the Calculation Agent in its sole discretion).
Fixed cash amount 500000 @ 2 0
(i) If MMD discontinues publication of the Index and the Calculation Agent
determines, in its sole discretion, that no Successor Index is available, then © Day countfraction twenty 20 @ QT
following such discontinuance until the earlier of (a) the Maturity Date or (b) the
date on which the Calculation Agent determines that a Successor Index is
available, the Calculation Agent will determine the BMA Rate for each BMA
Observation Date occurring after such discontinuance in accordance with the Multi Value (0)
procedures for and method of calculating the Index last in effect prior to such
discontinuance.
(i)  If the BMA Rate for any BMA Observation Date is subsequently revised or 10



Faktion LISA

Setting the benchmark for Natural Language Processing

NLP models capture and classify the meaning of the
transcripts. These deep learning-based Al models are
used to tag, label and extract information and entities
from unstructured text.

FAKTION LISA

Average accuracy score per intent by the major NLP engines

Run on premise or in a private cloud. €0 £ whi
There is no need to send your data to I;}’:gam © cileuelop;grlz— of which ?
external parties in the US. Call center nesin ahreﬁl\_fgnt leld — constantly 70%
datais sensitiue, soinherent GDPR Improve the w5
compliance is necessary. : :
P Y Faktion conducts continuous 65%
Best-in-class accuracy for Flemish, reseafch 'nt,o newer anc;l bet.ter
French, English and German. Other tcechnlques inNLP qnd n th.'s way
additional languages on request. implements prouen innovations in the 60%
framework.
Accuracy is all that matters. 559

Faktion NLP IBM Watson Microsoft Luis Google Dialogflow

<’ Faktion services and case overviews



Other Notable Features

SYSTEM ENTITIES
» E-mail, Ordinal, Phone number, Date, Time,
URL, Belgian style address, Numerals

INCREMENTAL RE-TRAIN
» Ensures quick training times

SELF-ADAPTING TO INPUT LENGTH
short < S words

sentences 5 - 30 words

paragraphs 30 - 200 words
documents > 200 words

A A R

& CONFIDENTIAL Faktion presentation

SENTIMENT ANALYSIS
» Five class or valence based

CUSTOMVOCABULARY
» Smart and automatic treatment

ANALYTICS
» confusion matrix
» training data diversity metrics
under development

MULTI-TENANCY ENABLED

12



Continuous Research and Improvement — NLU Roadmap

Q22019

» Training data analytics
» Active learning interface

» PDF document labelling
interface

» Model management

& CONFIDENTIAL Faktion presentation

Q32019

» Training data generation
» Python and Node.js SDK
» Self-service access

» Integration with crowd-
sourcing platform

» Additional languages
» OCR for handwritten text
» \Workflow management

» Hybrid rule management

Q4 2019

» Multi-lingual models

» Demographics and
psychometrics

» Search
» Monitoring dashboard
» Handwriting support

» RPA Iintegration

Q12020

» Goal-seeking natural
language generation

» Encrypted learning

» Standard plugins for e-mail,

social media

» Mixed-structure extraction
models

13



Voice to text models

Speech recoqgnition — automatic FAKTION SPEECH RECOGNIZER
trqnscription — has recent[\l surpqssed Run on premise or in a private cloud. Thereisno
human levels in terms of both accuracy need to send your data to external parties in the US.
and speed. This makes it possible to Currently ready to use for Flemish and English.

transcribe all your conversations.

PRIVACY BY DESIGN
Call center datais sensitive, so inherent GDPR

16l o compliance Is necessary.
\.\ .
1l S sSeduence loss Data scrubbers are used to automatically delete
12 first DNN . sensitive information like names, phone numbers,
wor i S e _
error TS~ .l 7x more data account numbers, credit card numbers, ... Persondal
rate i ~ o / . .
. ~ - data is never stored or even transcribed unless
- ‘ —
human level T T~ there is a big need
6F - — - o ____._._ TS
- e
| |

] | | |
2012 2013 2014 2015 2016 2017



Adding value, above expectations

Streamlining the flow of information from scattered/unorganised to a structured model that provides crisp-clear insights

Gathering data Processing data, in accordance to Analysing (massive amounts of) data Provuiding big overview, deep insight and
from different the sourcetype and always with a fast and reliable; often beyond human precise prediction on business (-processes, -
types of sources remarkable level of understanding ability. decisions, -markets, -trends, -perceptions, ...)
Digital written text NLP driven analytics Business decisions / Company integrations
emails, social media
messages, mobile texting, Entity and information Automated CRM Information
online reports, ... extraction processing and replies campaigns

Intent i Quaiit trol Marketing material Dashboard

ntentrecognition uality contro update asnbodaras
Scanned documents OCR
fax, prints, pictures, ... Mood and sentiment Tagging, labeling,

profiling categorisation
Speech to text
Audio
recordings, live streams, Audio Analysis Audio driven analytics
phonecalls, smart speaker
input, ...
Lie and stress .
detection Sales Coaching
\Joice pattern
profiling

Data sources Processing Applications Results

<’ Faktion services and case overviews
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Automated document processing & info extraction

Scanned,

digital pdf, Handwriting

identification

Signature
identification

Lanquage
detection

Document

: classification
Signature

matching
Entity
extraction

Decision engines microservice
parsing | business logic | formatting

R —— < te ] 1AV [S1Ye B ke ] | B V|
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: 03/05/2018
: EUR

munteenheid

A ot X T R R R T RIS ey SR PR R
S R I R R S S R e R G

0318912 0000730 001

T T T AR R T T e
A g e s AR P F s

: VENS VAN DE' ] AT B Y &
gebcortedatum : 13/02/1964 paritair comité : 116050 /
datua indienst : 01/08/1999 statuut : arbeid(st)er
in organisatie 1 20/08/1984 iconschaal :
datus uitdienst functie, enz.
einde vergoeding : tewerkstelling : 40,00/ 40.00
vocrousmer rs:z : 087 werkplaats : TIELT

BV-schaal : echtgenc(o)t(e) met bercepsinkomsten

ten laste : partn. kind. and. werkn. berekeningsfrequentie : per maand
valide /-65+ : neen 1 0 /0 ja aantal dagen/week : 5.00
mindervalide/-65+ : neen 0 0 /0 neen

MUY eecooorsosocy

S RBRTATHED R RO BN 315 o T A L a1 R TE (R s B L O e O N SO R
dagen eenk_! basis z bedrag) ceode |cmschrijviag
18, 2,3600 54,34 25 |ander vervoer dan cpenb./gecrg.
15,5540 100 gewone prestaties
9,00 72, 15,5540 1119,89| 102 |sorgernplceg
10,00 80,01 15,5540 1244,32| 103 |namiddagploeg
15,2430 118 |speciale tceslag
72, 1,0223 73,61| 126 toeslag veormiddagploeg
96, 1,0223 98,14| 127 |teeslag namiddagploeg
1,00 8, 15,5540 124,43} 220 |wettelijke feestdag
1,00 8, 15,5840 124,43) 232 |arbeidsduurverm. betaald
272a 29 waww [TEYPAAT ROTITOD

\.

Field value: [ arbeider

Approved

Automatically extracted on 9/9/2018 at 11:23

v)

I DOMBON L E e e e G I I
aard : gewone bereXening Field: [Statute v]
pericde : 01/04/2018 - 30/04/2018

s

.

Field: [ Occupation

Field value: [ Heftruckchauffeur

[Savechanges J

Corrected by [user] on 9/9/2018 at 11:23

Entity extraction

B

Application forms - Waiting on review [ s Ql

(
Customer 0123456 - payslip Fields found Confidence o
application.pdf 26/32 03% pen >
Uploaded on 9/9/2018 at 15:32

\ y,

( N
Customer 0123456 - payslip Fields found Confidence o .
application.pdf 32/32 08% pen
Uploaded on 9/9/2018 at 15:32

\ J

y
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Robotic Process Automation us Intelligent NLP

Many software providers promise “intelligent” solutions, but deliver only a basic level of automation — which you can hardly call smart

<’ Faktion services and case overviews

The main differences between two types of automated document processing solutions

RPA

Requires structured input that is
based on templates

Changes in document formats or
layouts require manual input to
recognize because the robot’s
memorize the Layout

Static performance over time

INTELLIGENT NLP

Can handle unstructured input like
text, e-mails, chat, documents, ...

NLP Learns from context and is
flexible to input format changes
because it interprets text and layout,
not just memorizes it

Self learning models improve over
time

17



WHAT WE'VE BEEN
DOING LATELY




Faktion experience and references

Your project is a specific use case that applies
entity extraction to a custom goal: automating

information extraction from documents

euroclear  Top5FMCG company Entity extraction is a subset of NLP

techniques for extracting information from

0ro32Imus @
DDB. gigiaalir

Proven international benchmarks on general domain data

@ ALZHEIMER LIGA VLAANDEREN vzw
samen dementie draagbaar maken
| —..

J Chatlayer.ai
unstructured text

Natural Language Processing is an
application domain of deep learning that

| 4

focuses on information extraction and

CNGIC understanding of unstructured text.
N g Deep Learning is a class of algorithms
d’ B Microsoft inspired by the human brain. Popularized
since 2012 for their exceptional

BRIDGESTONE

winston
= UNILIN swenflare

performance.

j'abluetribe

Machine Learning is the subfield of Al that
learns from data. Algorithms range from

SVM, regression, discriminant analysis,
artificial neural networks, ...

Artificial Intell: Artificial Intelligence is the
rtificial intefligence subfield of Computer Science that
studies intelligence in machines.

19
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https://www.faktion.com/beating-the-unbeatable/

» Automatic routing of e-mails, possibility to
automatically answer standard questions

» Document processing and information structuring
» Digital voice assistents

» Creating and making of searchable knowledge
databases

» Smart chatbots

» Call center analytics

20



Email processing

Advanced analytics and automation

Prioritising / Labeling
Automatic & intelligent reply (preparation)
Routing and distribution

Sentiment analysis

<’ Faktion services and case overviews

CLOLBO

21



Extracting data inthe lab

Optimizing the work of lab workers by automating the administrative processes

Our client noticed that a lot of technical data was
missing. Laborants had to write the information down
when they had finished the tests, which was an
Inconvenient procedure, prone to errors.

Thanks to Faktion’s speech-to-text technology and an easy to use interface, we managed to make the process more accurate while saving time as well.

Processing... = American English 2l @ | B \ <. EAKTION
Ingredient # Premix? Barcode Weight (g) pH Comment Action
1 a i)

FinalpH pH measurement pH meterID pH meter ID BalanceID BalancelD
To start and stop processing press & button. To save results X To start 2 new row in the table simply say: start ingredient 1 X To fill-in any cell in an active row simply say something like: X
press @ button. To delete a row in the table press [l button. for instance. To switch and update a row in the table simply say: barcode 'C1234567' or weigthed '10.23' grams or pH

update ingredient 1. measurement '11.23". Tofill-in input fields say: pH meter ID is

'12' or balance ID 'Z12345' or final measurement is '11.23" or
final comment 'gobbledygook'. The 'quoted' values will be
imputed.

<’ Faktion services and case overviews 22



Architectural Overview — Azure

<
Q
-
Q
Q
®
Q.
o
=
D
N
-
=
o
N
A
-
o
®
=
-
®
ﬂ
O
n

-

MongoDB
(training metadata, logs and
link to binary file of the model)

Certificate
authority

A
1
|
1
1
1
-------‘----

p . Redis . E
NGINX (training tasks, customer tokens) : :
(TLS +load balancing) v
NLP service A E :
L — : : !

E X v ' : E File storage

: g : . ' (binary file of the model)
! v L v ¥ :
: Training job - N :
0 : Certificate manager : » /
N\ P 4 ' :____.—‘ 4

--------------------------------------------------- Kubernetes cluster defined in HELM templates - - -
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A reusable Al framework
that can easily be
extended to dozens of
other use cases




No more bullsh*t!




“Faktion was a great partner
for us due to their
willingness to think with us
and educate us in Machine
Learning, which was a new
topic for us.

Communication was always
open and warm, and they
really are a trusted and
long-term partner for us.”

Johan Van Langendonck
Strategic Lead Digital Strategy team at Bridgestone




